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Claim 

Microemulsions, characterized in that the microemulsions contain hydrop hilic ionic 
surfactants and one type or more of an oil having an inorganic characteristic on the organic 
conceptdiagram of 0 and having a carbon number of 15 or higher, an oil of 0 < inorganic 
characteristic < 20 and having a carbon number of 16 or higher, an oil of 20 < inorganic 
characteristic < 50 and having a carbon number of 17 or higher, an oil of 50 < inorganic 
characteristics < 1 00 and having a carbon number of 1 8 or higher, an oil of 1 00 < inorganic 
characteristic < 150 and having a carbon number of 19 or higher, an oil of 150 < inorganic 
characteristic < 200 and having a carbon number of 20 or higher, an oil of 200 < inorganic 
characteristic < 250 and having a carbon number of 21 or higher, and an oil of 250 < inorganic 
characteristic and having a carbon number of 22 or higher, and the total content of the 
aforementioned oils is 0.005-60 wt%, the weight ratio of the hydrophilic ionic surfactant to total 
oil ingredients is 1:0.5 to l :10,,and the average particle diameter is 0.01-0.1 um. 

Detailed explanation of the invention 
Industrial application field 

The present invention relates to microemulsions which are obtained by stably mixing 
large amounts of oils in a wide temperature range using hydrophilic surfactants and which are 
used for pharmaceuticals, cosmetics, etc. 

Prior art 

Microemulsions known until now are those described below. Namely, in the first method, 
those are obtained by using ordinary nonionic surfactants and oils, in the second method, those 
are obtained by combining anionic surfactants and co-surfactants, and in the third method, those 
are obtained by combining anionic surfactants with nonionic surfactants or electrolytes. 

In the first method, when hydrocarbons such as cyclohexane, n-heptane, etc., are added to 
an aqueous solution of a nonionic surfactant such as iso-R^H^CFbCHi^H, etc., and its 
temperature is raised, wherein the solubilization quantity of the hydrocarbon (oil) suddenly 
increases, appears at just this side of the cloud point of the nonionic surfactant (Solution and 
Solubility, by Keizo Shinoda, 209-225, Maruzen Publisher). It is known that in the Iw region 
from the solubilization limit temperature to the cloud point shown in the phase diagram, the 
solubility of oil in the aqueous solution dramatically increases, a so-called microemulsion forms. 
However, the microemulsion obtained by increasing the solubilization quantity of oil in a 
noniojiic^surfactant-hydrocarbon system (Iw region), which has been investigated in the past, 
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exists only in an extremely narrow temperature range (few degrees to about 10°C) wherein the 
hydrophilic-lipophilic balance of its system is maintained, and beyond this range, the system 
immediately becomes opaque and it is shortly separated into water and oil. Because of this, 
application to pharmaceuticals or cosmetics is extremely difficult. 

In the second method, anani onic surfacta nt is combined with a co-surfactant such as 
pentanol, hexanol, octanol, etc., to make a hydrophilic-lir^ and it is 

intended to utilize the region, wherein the solubilization quality of hydrocarbon (oil) suddenly 
increases at the range of the extremely narrow ratio of the hydrophilic-lipophilic balance. In the 
third method, an electrolyte is addedto a combination of a lipophilic nonionic surfactant with a 
specific surfactant or an ionic surfactant to obtain a composition,_and1t is intended to utilize the 
region wherein the solubilization quantity of the hydrocarbon (oil) s uddenl y increases at the 
range of the extremely narrow ratio of the hydrophilic-lipophilic balance of the system in the 
composition (Keizo Shinoda, Hiroyuki Nishijo, 308-3 14, 35, 1986, Kokai Patent Application No. 
Sho 58[1983]-128311, Kokai Patent Application No. Sho 58[1983]-131 127). In the second and 
third methods, the stabilization against temperature has been solved, but the composition wherein 
the microemulsion stably exists is extremely limited and the recipe in the actual product system 
is fairly limited, or its complication is feared. Further, in the second method, there exists a 
problem of safety, since a co-surfactant such as hexanol is used. 

Problem to be solved by the invention 

To use a microemulsion for cosmetics or pharmaceuticals to be used at ordinary 
temperature is difficult in the first method from the viewpoint of safety and has a problem from 
the aspect of ingredients in the second and third methods. However, the characteristic of 
microemulsions, that is, homogeneous dis solution of a large quantity of oils using a smal l 
quantity of surfactants, is extremely useful, and the completion of microemulsions having high 
TeTrrperaSr^ a wide rangeof ingredients has been bec coTie^gcMMie£e^chers.___ 

— "Therefore, present inventors assiduously conducted a study to obtain a microemulsion 
having excellent temperature stability and a wide range of ingredients and, as a result, it was 
discovered that a microemulsion which is stable over an extremely wide temperature range can 
be easily obtained by combining an ordinary ionic surfactant with oils having a prescribed carbon 
number and a limited inorganic characteristic in the organic concept diagram (Organic Concept 
Diagram, by Yoshinari Koda, Sankyo Publisher, 1984). The present invention was completed 
based on this discovery. 



Means to solve the problem 

Namely, the present invention comprises microemulsions, characterized in that the 
microemulsions contain hydrophilic ionic surfactants and one type or more of an oil having an 
inorganic characteristic on the organic concept diagram of 0 and having a carbon number of 15 or 
higher, an oil of 0 < inorganic characteristic < 20 and having a carbon number of 16 or higher, an 
oil of 20 < inorganic characteristic < 50 and having a carbon number of 17 or higher, an oil of 50 
< inorganic characteristic < 100 and having a carbon number of 18 or higher, an oil of 100 < 
inorganic characteristic < 150 and having a carbon number of 19 or higher, an oil of 150 < 
inorganic characteristic < 200 and having a carbon number of 20 or higher, an oil of 200 < 
inorganic characteristic < 250 and having a carbon number of 21 or higher, and an oil of 250 < 
inorganic characteristic and having a carbon number of 22 or higher, and the total content of the 
aforementioned oils is 0.005-60 wt%, thejatio_ofg ie hydrophilic ionic surfactant tojo taloil 
ingredients is 1 :0.5 t o 1:10, and the average particle diameter is 0.01-0.jj im_ v ^ 

Furthermore, the average particle diameter used here was measured by the dynamic light 
scattering method; specifically, it was measured by NICOMP-270 (HIAC/ROYCO Co.). 
Hereinafter, the constitution of the present invention is explained in detail. 
As the ionic surfactants to be used in the present invention, HLB mjisX^hy droglMl^, \ 
jiin^eJt is necessary to obtain oil-in-water type microemulsions; besides this, ordinary ionic"^ ^ 
surfactants can be used. ' r ^r^ _^^)X) 

As specific examples of anionic surfactants, there are fatty acid soaps such as/sodium 
laurate, potassium palmitate, etc., higher alkyl sulfuric ester salts such as sodium lauryl sulfate, 
potassium lauryl sulfate, etc., alkyl ether sulfuric acid ester salts such as polyoxyethylene 
(hereinafter called as POE) lauryl sulfuric acid triethanolamine, etc., N-acylsarcosinic acids such 
as sodium lauroylsarcosinate, etc., higher fatty acid amidosulfonates such as sodium 
/ N-myristoyl-N-methyltaurine, etc., phosphoric acid ester salts such as sodium POE oleyl ether 
v ""phosphate, POE stearyl ether phosphoric acid, etc., sulfosuccinic acid salts such as sodium 
di-2-ethylhexylsulfosuccinate, etc., alkylbenzenesulfonates such as sodium linear 
dodecylbenzenesulfonate, linear dodecylbenzenesulfonic acid triethanolamine, linear 
dodecylbenzenesulfonic acid, etc., and N-acy] glutamic acid salts such as monosodium N-lauroyl 
glutamate, disodium N-stearoyl glutamate, monosodium N-myristearyl-L-glutamate, etc. 

As cationic surfactants, alkyltrimethyl ammonium salts such .as 
stearyltrimemylammonium chloride, lauryltrimethylammonium chloride, etc., 
dialkyldimethylammonium salt, alkyl tertiary ammonium salt, and alkylamine salt, etc., are 
examples. 

As amphoteric surfactants, imidazoline type amphoteric surfactants such as 
2-undecyl-N,N.N-(hydroxyethylcarboxymethyl)-2-imidazoline sodium salt, 
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2-cocoyl-2-imidazolinium hydroxide- 1 -carboxyethyloxy disodium salt, etc., betaine surfactants 
such as 2-heptadecyl-N-carboxyme%l-N-hydroxye%limidazoliruurn betaine, 
lauryldimethylaminoacetic acid betaine, alkyl betaine, amidobetaine, sulfobetaine, etc., and 
amino acid salts such as N-lauryl p-alanine, N-stearyl p-alanine, etc. are exemplified. 

These i onic surfactants are used alone or in combination of two or more. ^ 

Furthermore, in order to make the content of oils in microemulsions of the present"'" ^ 
invention 1 :2 or higher as the ionic surfactantroil ratio, ali phatic hydrocarbons with ^ajcarbon 
number in the hydrophilic group of 12 or higher as the structure of hydrophilic group of the ionic 
surfactant^^ order to improve the stability at low temperature, those 

with a graft pointlower than normal temperature or lower than or equal to 0°C are preferred. 

Oils to be used in the present invention are one or more types having an inorganic 
characteristic on the organic concept diagram (Organic concept diagram by Yoshinari Koda, 
Sankyo Publisher, 1984) of 0 and having a carbon number of 15 or higher, an oil of 0 < inorganic 
characteristic < 20 and having a carbon number of 16 or higher, an oil of 20 < inorganic 
characteristic < 50 and having a carbon number of 17 or higher, an oil of 50 < inorganic 
characteristics < 100 and having a carbon number of 18 or higher, an oil of 100 < inorganic 
characteristic < 150 and having a carbon number of 19 or higher, an oil of 150 < inorganic 
characteristic < 200 and having a carbon number of 20 or higher, an oil of 200 < inorganic 
characteristic < 250 and having a carbon number of 21 or higher, and an oil of 250 < inorganic 
characteristic and having a carbon number of 22 or higher. 

Among these oils, those in li q uid state at normal temperature_are preferred, but they^nay 
be solid if the y become liquid when mixed. ™ 

As specific examples, there are hydrocarbons such as liquid paraffin, squalane, pristane, 
paraffin, vaseline, etc., for the oil with an inorganic characteristic of 0 and having a carbon 
number of 15 or higher, hydrocarbons such squalane, etc., and ethers such as dioctyl ether, etc., 
for the oil of 0 < inorganic characteristic < 20 and having a carbon number of 16 or higher, 
diethers such as ethylene glycol dioctyl ether, etc., for the oil of 20 < inorganic characteristic < 50 
and having a carbon number of 17 or higher, monoesters such as cetyl octanoate, octyldodecyl 
myristate, isopropyl palmitate, butyl stearate, myristyl myristate, decyl oleate, oleyl oleate, etc., 
and higher alcohols such as isostearyl alcohol, octyldodecanol, etc., for the oil of 50 < inorganic 
characteristic < 100 and having a carbon number of 18 or higher, unsaturated higher alcohols 
such as oleyl alcohol, lanolin alcohol, etc., for the oil of 100 < inorganic characteristic < 150 and 
having a carbon number of 19 or higher, higher aliphatic acids such as eicosanoic acid, etc., and 
diesters such as di-ethylhexyl sebacate, di-2-ethylhexyl adipate, etc., for the oil of 150 < 
inorganic characteristic < 200 and having a carbon number of 20 or higher, glycerin monoethers 
such as glycerol monooleate ether, etc., and amides such as lauroyllauryl amine, etc., for the oil 



of 200 < inorganic characteristic < 250 and having a carbon number of 21 or higher, and plant 
and animal oil and fats such as avocado oil, camellia oil, turtle oil, macadamia nut oil, corn oil, 
mink oil, olive oil, rapeseed oil, egg yolk oil, sesame oil, wheat germ oil, sasanqua oil, castor oil, 
linseed oil, safflower oil, cottonseed oil, lead ocher oil, soybean oil, peanut oil, tea seed oil, kaya 
oil, rice bran oil, Chinese rung oil, Japanese tung oil, Simondsia chinensis oil, germ oil, cacao oil, 
coco oil, etc., for the oil of 250 < inorganic characteristic and having a carbon number of 22 and 
higher. pieviria^Lheji sed alone or in combination o ftw o or more. 

The stability of microemulsions tends to improve when oils with a higher carbon number 
and higher non-polarity are used, and in order to further stabilize microemulsions, it is preferred 
to useThc^h^inlfaca^^ of at lea st 1 high er than the aforementioned limit^^ 

Furthermore, according to the discovery by present inventors, even in the case of 
low-molecular weight oils such as cyclohexane, n-heptane, isopropyl myristate, dibutyl sebacate, 
etc., from which it was difficult to obtain a stable microemulsion, surprisingly stable 
microemulsions can be obtained by adding oils restricted by the present invention. Such oils and 
oils restricted by the present invention are used at a ratio of 1 :0.001 to 1 :0.7. As examples of 
such oils, there is oil with an inorganic characteristic of 0 and a carbon number of 5-14, oil with 
0 < inorganic characteristic < 20 and a carbon number of 6-15, oil with 20 < inorganic 
characteristic < 50 and a carbon number of7^16^oJl with 50 < inorganic characteristic < 100 and 
a carbon number of 8-17, oil with 100 < inorganic characteristic < 150 and a carbon number of 
10-18, oil with 150 < inorganic characteristic < 200 and a carbon number of 12-19, oil with 200 
< inorganic characteristic < 250 and a carbon number of 14-20, and oil with 250 < inorganic 
characteristic and a carbon number of 16-21. As specific examples, there are hydrocarbons such 
as n-heptane, n-octane, etc., for the oil with an inorganic characteristic of 0 and a carbon number 
of 5-14, hydrocarbons such as cyclohexane, etc., and ethers such as diheptyl ether, etc., for the oil 
with 0 < inorganic characteristic < 20 and a carbon number of 6-15, diethers such as ethylene 
glycol dibutyl ether, etc., for the oil with 20 < inorganic characteristic < 50 and a carbon number 
of 7-16, mohoesters such as isopropyl myristate, ethyl caprylate, ethyl Iaurate, etc., and alcohols 
such as 2-heptylnonanol, etc., for the oil with 50 < inorganic characteristic < 100 and a carbon 
number of 8-17, fatty acids such as isomyristic acid, isostearic acid, capric acid, etc., and 
dialcohol monoethers such as ethylene glycol monolauryl ether, etc., for the oil with 100 < 
inorganic characteristic < 150 and a carbon number of 10-1 8, diesters su drasdiac etyl adipate, 
diisopropyl seba cate, dibutyl sebacate, etc., for the oil with 150 < inorganic ^^characteristic < 200 
and a carbon number of 1 2- 1 9, acid amides such as lauric acid butyl amide, etc., for the oil with 
200 < inorganic characteristic < 250 and a carbon number of 14-20, and triglycerides such as 
tricaproin, etc., for the oil with 250 < inorganic characteristic and a carbon number of 1 6-21 . 
They are used alone or in combination oftwo or more. 
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The microemulsions of the present invention contain 0.1-30% ionic surfactants, 
0.005-60% oils, and 20-99.8% water. Further, the ratio of the nonionic surfactant to the oil 
ingredients is 1:0.5 to 1:10, and the emulsified particle size is 0.01-0.1 urn. 

The microemulsions can be prepared using an emulsifying machine producingstrong_ 
shear stress, for instance, a high pressure homogenizer or ultrasound emulsifying machine, etc., 
When a high pressure homogenizer is used, it is preferred to emulsify at a pressur e of 400 aim or 
higher, furthermore, it is more preferred to emulsify at a temperature of 50°C or lower and a 



pressure of 600atm or hi gher. 

The microemulsions of the present invention do not cause opacity or separation in any 

stability test. 

In the microemulsions of the present invention, various other ingredients can be mixed. 
As water phase ingredients, there are methyl alcohol, ethyl alcohol, propyl alcohol, isopropyl 
alcohol, ethylene glycol, propylene glycol, 1,3-butylene glycol, glycerin, sorbitol, mannitol, 
diethylene glycol, dipropylene glycol, polyethylene glycol, sorbitan, maltitol, maltotriose, and 
sodium hyaruronate, etc., and those are optionally selected and used for actual product systems. 

Further, in products made with the microemulsions of the present invention, if needed, 
perfumes, coloring agents and other powders, preservatives, pharmaceuticals, thickening agents, 
surfactants, activity aids, etc., are added. 

Effect of the invention » 
As explained above, the present invention relates to microemulsions comprising * 
hydrophilic ionic surfactants and specific oils, and they have high practicality even in the safety ^ 
and functional side. Especially,, the microemulsions of the present invention can be used for 
water-system products such as liquid detergent, shampoo, hair tonic, hair lotion, hair oil, 
emollient oil, cosmetic lotion, cleansing oil, aerosol products, deodorant, liquid agent for 
medicines, solvent, etc. 

Application examples 

Next, the microemulsions of the present invention are explained in detail by application 
examples and comparative examples, but the present invention is not limited to only these. 

Application Examples 1-13 

Potassium dodecylsulfate, as an ionic surfactant, 10 wt%, oil shown in Table 1 (refer to 
the table for inorganic characteristic and carbon number) 20 wt%, and water were placed in a 
beaker, pre-emulsified, and emulsified in a high pressure homogenizer at 50°C (500 atm), and its 
state after 3 months at 5°C, 25°C, and 40°C was evaluated. Results are shown in Table 1. When 




one had transparency and was clearly stable as a microem ulsion even after 3 months at each 
temperature, it was evaluated as O, and when one became slightly opaque or separated, it was 
evaluated as X. 



Table 1 





Oils 


Inorganic 


Carbon 


Evaluatio 






characteristic 


number 


n 


Application Example 1 


n-C 1& H 3 4 


0 


16 


O 


2 


Liquid paraffin- 


0 


24 


O 


3 


Squalane . 


0 


30 


O 


4 


Dioctyl ether 


20 


76 


O 


5 


Isopropyl palmitate 


85 


19 


O 


6 


Cetyl 2-ethylhexanoate 


85 


24 


O 


7 


lsoslearyl alcohol 


100 


18 


O 




-2-octadodecyl-alcohol 


100 


20 


O 


9_ 


necyltetradecvl alcohol 


100 


24 


O 


10 


Eicosenic acid 


152 


20 


O 


11 


Di-2-ethylhexyl adipate 


170 


22 


O 


12 


Di-2-ethylhexyl sebacate 


170 


26 


O 


13 


1 Tricaproin 


255 


27 


O 



As shown in Table 1 , satisfactory microemulsions were obtained in Application 
Examples 1-13. 

Comparative Examples 1-14 

Potassium dodecyl sulfate, as the ionic surfactant like in Application Examples 
1-13, 10 wt%, oils shown in Table 2 (refer to Table 2 for the inorganic 
characteristic and carbon number) 20 wt%, and water were used. The preparation 
and evaluation were carried out in accordance with Application Examples 1-13, but the 
evaluation was conducted immediately after preparation and after 1 day. 
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Table 2 





Oils 


Evaluation 






Directly 


After 1 






after 


day 


Comparative Example 1 


n-Heptane 


X 


X 


2 


n-Octane 


X 


X 


3 


Cyclohexane 


X 


X 


4 


Diheptyl ether 


X 


X 


5 


Isopropyl myristate 


O 


X 


6 


Ethyl caprylate 


X 


X 


7 


Ethyl laurate 


X 


X 


S 


2-heptyl nonanol * 


X 


X 


9 


Isostearic acid * 


X 


X 


10 


Dibutyl adipate 


X 


X 


11 


Diisopropyl sebacate 


X 


X 


12 


Dibutyl sebacate 


X 


X 


13 


Myristic acid butylamide 


o 


X 


14 


Tricaproin 


o 


X 



As shown in Table 1 and Table 2, excellent effect was proved by restricting the inorganic 
characteristic and carbon number according to the present invention. 

A pplication Examples 14-27 ^ 

Potassium dodecylsulfate, as an ionic surfactant, 10 wt%, squalane 0.5 wt%, oil shown in 
the table 20 wt%, and water 69.5 wt% were taken into a beaker, pre-emulsirTedTand emulsified in 
a high pressure homogenizer at 50°C (500 atm), and its state after 3 months at 5°C, 25°C, and 
40°C was evaluated. Results areshown in Table 3. When one had transparency and was clearly 
stable as a microemulsion even after 3 months at each temperature, it was evaluated as O, and 
when one became slightly opaque or separated, it was evaluated as X. 
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Table 3 





Oils 


Evaluation 






Directly after 


After 1W 


Application Example 1 4 


n-Heptane 


0 


0 


15 


n-Octane 


0 


0 


16 


Cyclohexane 


0 


O 


17 


Diheptyl ether 


o 


O 


18 


Isopropyl myristate 


o 


0 


19 


Ethyl caprylate 


o 


O 


20 


Ethyl laurate 


o 


0 


21 


2-Heptyl nonanol 


o 


0 


22 


Isostearic acid 


0 


0 


23 


Dibutyl adipate 


0 


0 


24 


Di isopropyl sebacate 


0 


O 


25 


Dibutyl sebacate 


0 


0 


26 


Myristic acid butylamide 


o 


0 


27 


Tricaproin 


o 


O 



As shown in Table 3, satisfactory microemulsions were obtained in Application 
Examples 14-27 by the present invention. This elucidated the effect by combination with 
low-molecular weight oils. 

Application Example 28 Cleansing jelly 

Liquid paraffin 40.0 part s by weight 

Perfume proper quantity 

Preservative proper quantity 

Oleic acid triethanolamine salt 6.0 
Water 59.0 
Propylene glycol 5.0 

l)-3) were mixed and dissolved at 70°C while 4)-6) were mixed and dissolved by heating 
at 70°C. The former was added to the latter under stirring and pre-emulsified. It was then 
emulsified at a pressure of 700 atm and 30°C using a high pressure homogenizer to obtain a 
transparent cleansing jelly. 

The average particle diameter of oil droplets of the cleansing jelly was measured by the 
dynamic light scattering method. It was 0.1 urn. 



Application Example 29 Water-base semitransparent pharmaceutical for external application 
Indomethacin 1 .0 part by weight 

Dibutyl phthalate 8.0 



V 



V 



11 



Isopropyl myristate 10.0 
Squalane 2.0 
Potassium isostearate 5.0 
Water 74.0 

l)-4) were mixed and dissolved at 70°C while 5>6) were mixed and dissolved by heating 
at 70°C. The former was added to the latter under stirring and pre-emulsified. It was then 
emulsified at a pressure of 700 atm and 30°C using a high pressure homogenizer to obtain a 
water-base semitransparent pharmaceutical for external application. 

The average particle diameter of oil droplets of the pharmaceutical was measured by the 
dynamic light scattering method. It was 0.07 um. 

\A pplication Example 30 Water-base semitransparent pharmaceutical for external application 
^%r-7^rotrimatozole 1 -0 part by weight 

£>° K Dibutyl sebacate 10.0 
Cetyl isooctanoate 2.5 
Squalane 0.5 
Myristyl trimethylammonium chloride 5.0 
Water 81.0 

l)-4) were mixed and dissolved at 70°C while 5)-6) were mixed and dissolved by heating 
at 70°C. The former was added to the latter under stirring and pre-emulsified. It was emulsified at 
a pressure of 700 atm and 30°C using a high pressure homogenizer to obtain a water-base 
semitransparent pharmaceutical for external application. 

The average particle diameter of oil droplets of the pharmaceutical was measured by the 
dynamic light scattering method. It was 0.07 um. 

Application Example 31 Transparent hair rinse 

Liquid paraffin 1 2.0 parts by weight 

Cetyltrimethylammonium bromide 8.0 
Water 70.0 
Propylene alcohol 10.0 

1) [sic; 1) and 2)] were heated at 70°C while 3)-4) were mixed and dissolved by heating at 
70°C. The former was added to the latter under stirring and pre-emulsified. It was emulsified at a 
pressure of 700 atm and 30°C using a high pressure homogenizer to obtain a transparent hair 
rinse. 

The average particle diameter of oil droplets of the transparent hair rinse was measured 
by the dynamic light scattering method. It was 0.03 um. 
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Application Example 32 Hair treatment agent 

Isopropyl myristate 

Squalane 

Dicetyldimethylammonium bromide 



29.0 parts by weight 



5.0 



6.0 



Water 
Glycerin 



50.0 



10.0 



l)-3) were mixed and stirred at 70°C while 4)-5) were mixed and dissolved by heating at 70°C. 
The former was added to the latter under stirring and pre-emulsified. It was emulsified at a 
pressure of 700 arm and 30°C using a high pressure homogenizer to obtain a high-viscosity hair 
treatment agent having transparent feeling. 

The average particle diameter of oil droplets of the hair treatment agent was measured by 
the dynamic light scattering method. It was 0.1 |im. 
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